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ABSTRACT 
Reading which is among basic linguistic skills has a significant position in individuals’ intellectual life. This is due to the fact 
that perception, meaning construction, information retrieval and the reuse of the acquired information in communicative processes 
in written communication is heavily dependent upon reading activities. Though the question of whether physical components or 
cognitive processes are more effective in the reading process has been answered differently by various researchers, the consensus 
upon the nature of this activity is the fact that it is a rather complicated process. In order to explain this complicated process as 
much as possible, the concept of critical reading has recently been put forward as a model in education. Critical reading can be 
regarded as an attempt of “re-reading” which requires handling many concepts affecting our life directly or indirectly with a wider 
perspective. The aim of this study is to investigate the effect of a science and technology lesson arranged within the context of 
critical reading on students’ academic achievement, critical thinking and critical reading skills. The sample of the group of the study 
which was conducted in 2011-2012 academic year spring term in Zonguldak is composed of 8th grade elementary school students. 
The study is quasi-experimental and has pre-test, post-test control group design. The quantitative data used to test the research 
hypotheses is collected by means of an academic achievement test, critical thinking scale and critical reading scale and the data was 
analysed applying independent and dependent sample t-tests via SPSS Statistical Analysis Software. As a result of the study, it was 
found out that the experimental group performed better than the control group in terms of academic achievement, critical thinking 
and critical reading skills and the difference in achievement was statistically significant. 
@2014 The Authors. Published by Elsevier Ltd. 
Peer-view under responsibility of the Sakarya University 
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1. INTRODUCTION 
Reading which is among basic linguistic skills has a significant position in individuals’ intellectual life. This is due 
to the fact that perception, meaning construction, information retrieval and the reuse of the acquired information in 
communicative processes in written communication is heavily dependent upon reading activities.  Reading is among 
the most important activities conducted by humans (Güneş, 1997:2; Sert, 2010:13; Ateş, 2008:16). In today’s 
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societies, reading is considered as indispensable for a life of high quality (Bahadır 2012:2). Researchers have pointed 
out that reading is the main way of acquiring information and they support that reading skill is the pre-requisite for 
individual success in all walks of life. Besides, with a similar approach, they define reading as an action which adds 
meaning to and shapes our life and provides us with different points of view (Yılmaz Fındık 2012:15; Güneyli, 
2003:22). 
The action of reading begins with written signs and letters (Sakaryalı, 2011:5; Kantemir, 1997:22; Temizkan 
2007:19). Another important concept which is emphasized upon the conduction of reading is the contribution of 
physiological issues to reading (Arıcı, 2012:5-6;Topuzkanamış, 2009:9; Yalçın, 2002:47; Tanıgak, 2006:1). Another 
very important concept in the action of reading is the fact that it requires a cognitive process  (Susar Kırmızı, 2008:97; 
Çelik, 2006:19). Though the question of whether physical components or cognitive processes are more effective in the 
reading process has been answered differently by various researchers, the consensus upon the nature of this activity is 
the fact that it is a rather complicated process (Özdemir, 2007:29). Within this complicated process, the writer-reader 
relationship also attracts attention. Researchers agree upon the idea that a special connection is established between the 
writer and reader during the reading process (Kuşçu, 2010:68; Demirel ve Şahin, 2006:81; Özdemir, 2007:32). Under 
the light of research, reading can be considered as a complicated action within which the understanding and meaning 
construction processes are conducted within physical, cognitive, individual and sociological sides playing an important 
role in individuals’ fulfilling themselves; a reader-writer relationship constructed by means of certain codes and 
symbols within the process which can be named as “fiction” and taking these into consideration, reading can be 
evaluated as a noble human activity. 
The concept critical reading, recently put forward as a model approach especially in education, can be regarded as 
an attempt of “re-reading” which requires handling many concepts affecting our life directly or indirectly with a wider 
perspective. The most important part in the literary variety of the concept which implies numerous novelties is the 
emphasis on ideal reading and reading beyond text. Arıcı (2012:46) defines critical reading as “ideal reading” He 
supports that critical reading is being in a communicational interaction with the text and the ability to comment and 
evaluate the text. An individual’s ability to keep what he has read in his mind for a long time can only be possible with 
critical reading. Özdemir (2007:18) points out that critical reading can be conducted by people who can be called 
“intellectual”, he also emphasized that the way to enlightenment passes through critical reading, developing a personal 
competency limitation for critical reading. According to Aşılıoğlu (2008:7), a reader who is not critical can not exceed 
the level of perception in cognitive processes whereas a critical reader can acquire competencies at levels of analysis, 
synthesis and evaluation. In sum, critical reading indicates beyond the text and reading along with fully understanding 
the text (Mclaughlin ve Devoogd, 2004:13; Molden, 2007:50; Comber, 2001:2; Stribling, 2008:37). 
Critical reading requires a process of active communication where comments and evaluation on the text are 
conducted. In critical reading, the text being read forms the basis for other readings while reading of various texts form 
the basis of the text being read at that time, and besides, though the reading process ends, the meaning transmission of 
the text is still in progress. These qualities critical reading possesses are quite sufficient for information and production 
age. In order to be aligned with the age, it is necessary to create different and new information by means of inherent 
information and thinking processes. The active nature of critical reading has a setting which can enable the realization 
of this structure. 
The aim of this study is to investigate the effect of a science and technology lesson arranged within the context of 
critical reading on students’ academic achievement, critical thinking and critical reading skills. In this study, the aim 
was to improve “text reading” skills which are the main focus of Turkish lessons within the context of critical reading 
and to enable the use of these skills in Science and Technology lessons for the understanding of scientific texts by 
making use of interdisciplinary approach. 
 
1.1. Research Questions 
1. Is there statistically significant difference between the academic achievement levels of the experimental group 
where critical reading processes were applied and those of control group where regular processes indicated in the 
curriculum after the application? 
2. Is there statistically significant difference between the critical thinking levels of the experimental group where 
critical reading processes were applied and those of control group where regular processes indicated in the curriculum 
after the application? 
3. Is there statistically significant difference between the critical reading levels of the experimental group where 
critical reading processes were applied and those of control group where regular processes indicated in the curriculum 
after the application? 
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2.METHOD 
2.1.Research Model 
The research is quasi-experimental and has pre-test, post-test control group design. The quantitative data used to 
test the research hypotheses is collected by means of an academic achievement test, critical thinking scale and critical 
reading scale and the data was analysed applying independent and dependent sample t-tests via SPSS Statistical 
Analysis Software. 
In this study, the effect of “analysis of scientific texts depending on critical reading” on the experimental group 
was investigated. The variables to be tested in the study were determined in accordance with the purpose of the study, 
the learning environment was designed in a suitable way for the subjects and lessons and the experimental application 
was conducted taking the fore-knowledge and readiness levels of the students into consideration. 
 
2.2. Sample 
This research was conducted in the classes 8-D (N=27) and 8-E (N=27) in Gazi Elementary school which is 
located in the city of Zonguldak in 2011-2012 academic year. The groups were randomly assigned as experiemntal 
and control. In the process of analysing the equality of the groups, the number of students, the mark averages of the 
students in 7th grade, the average grades of science and technology lesson taken during the first term  and the pre-test 
results (AAT, CTT, CRS) were taken into consideration. In order to investigate whether the groups are equal, 
independent samples t-test was performed and it was found out that the groups were equal in terms of all the variables 
mentioned. 
 
2.3. Data Collection Instruments 
The data collection instruments used to gather data from the students within the study are as follows:  
 
Academic Achievement Test (AAT): The academic achievement test is composed of multiple choice questions 
adhering to the curriculum of the subjects food chain, photosynthesis, recycling and alternetive energy sources in the 
unit “Living things and Energy” The distribution of the questions according to the aims and difficulty levels was taken 
into consideration, besides, the content validity of the test was maintained by asking for six experts’ points of view. 
The first academic achievement test which is composed of 50 questions was applied on 126 students and the reliability 
analysis was performed using Iteman software and with the data obtained, the final form of the test was reduced to 32 
questions. The reliability value of the academic achievement test which was applied on experimental and control 
groups as pre and post test with a duration of 40 minutes was found to be 0,79. 
 
Critical Thinking Test (CTT):  In order to determine the critical thinking levels of the students participating the 
study Cornell Critical Thinking Level X test was used. It was stated that the test which was developed by Ennis and 
Millman (1985) can be used on students at grades between 4 and 14. The necessary permissions were obtained to use 
the test which was adapted into Turkish by Mecit (2006) and the reliability was determined to be 0,75. The first 
section of the test is composed of 4 exemplary questions and the second section is composed of 72 questions which 
have the choices “A,B,C” The required duration to answer the test which was used on the experimental and control 
groups as pre test and post test was 50 minutes. 
 
 
Critical Reading Scale (CRS): The critical Reading Scale developed by Ünal (2006) was used in order to determine 
the students’ critical reading levels and the necessary permissions were obtained from the researcher. The reliability of 
the likert scale which has 22 items and options “Always”, “Usually”, “Rarely”, and “never” was found to be 0.88. 
 
 
2.4. Experimental Processes 
The experimental processes were initiated by the application of AAT, CTT, CRS pre-tests to the students in 
experimental and control groups. During the application, the education offered to the experimental group was “based 
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on critical reading” Before the teaching process of the experimental group was initiated, five texts parallel to the aims 
of the subject “Living things and energy” were selected from science and technics journals. The titles of these texts are 
as follows: Food Chains, Senses of Plants, Photosynthesis, Cycles in the Nature and Alternative Clean Sources of 
Energy. Around the framework of these texts, crticial reading activities were created by the researcher (Appendix 1) 
and by using these activities, the researcher attempted to make the participants acquire both the aims of the unit and 
those of critical reading. The first two texts / activities were alloted 7 lessons each of which were 40 minutes and the 
remaining three texts / activities were alloted 6 lessons each,and with the application of pre and post tests, the research 
took 10 weeks in total.  The activities were carried out by the Science and Technology teacher, and the researcher 
attended the lessons as an observer. Before assigning each text, the students were assigned research about the subjects 
so that they could have prior knowledge of the subjects. During the process, the lessons in the control group were 
arranged in a student-centered way possessing attention-taking, inductive elements and making aware of the aims as 
required in the curriculum. Six weeks were alloted to the subject for teaching. In the last week of the process, AAT, 
CTT, CRS were applied on both experimental and control groups. 
  
 
2.5. Data Analysis 
In this study, t tests were applied with SPSS data analysis software in order to determine whether there were 
significant differences between the experimental group where learning processes based on critical reading were 
applied and control group where constructive learning processes stated in the curriculum of Ministry of Education in 
terms of academic achievement, critical thinking and levels of critical reading. In order to test whether there is 
significant difference between the experimental and control groups in terms of academic achievement, critical thinking 
and levels of critical reading, independent samples t-test was conducted and the significance level of 0,5 (95% 
confidence interval) was used in the data analysis. 
 
3. FINDINGS 
Findings and Comments on the Sub-problems 
In order to test the 1st, 2nd and 3rd sub-problems stated as “Is there statistically significant difference between the 
academic achievement, critical thinking and critical reading levels of the experimental group where critical reading 
processes were applied and those of control group where regular processes indicated in the curriculum after the 
application?” AAT, CTT, CRS were applied as post test on experiemental and control groups after experimental 
processes. The data obtained was analysed with t-test (for independent groups) in order to test whether there was 
significant difference between groups and the findings were presented in Table 3.1, Table 3.2 and Table 3.3. 
  
Table 3.1. “Independent Samples t-test” Results of AAT Post Test Scores of Experimental and Control Groups 
Group N X S df t p 
Control 27 16,37 5,49 52 -3,36 0,001* 
Experimental  27 21,92 6,58 
         * p < 0.05 
 
It is clear from Table 3.1. that the AAT post test mean score for experimental group is 21.92 while the same mean 
score is 16.37 for the control group. It was found out that there was statistically significant difference in the post test 
scores for the variable of academic achievement between experimental and control groups (p=0.001; p<0.01). When 
the mean and standard deviation values are taken into consideration, it is clear that the difference is in favour of the 
experimental group. 
Table 3.2. “Independent Samples t-test” Results of CTT Post Test Scores of Experimental and Control Groups 
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Group N X S df t p 
Control 27 35,25 7,89 52 -3.004 0,004* 
Experimental  27 41,33 6,93 
          * p < 0.05 
 
It is clear from Table 3.2. that the CTT post test mean score for experimental group is 41.33 while the same mean 
score is 32.25 for the control group. It was found out that there was statistically significant difference in the post test 
scores for the variable of critical thinking between experimental and control groups (p=0.004; p<0.01). When the mean 
and standard deviation values are taken into consideration, it is clear that the difference is in favour of the 
experimental group. 
Table 3.3. “Independent Samples t-test” Results of CRS Post Test Scores of Experimental and Control Groups 
Group N X S df t p 
Control 27 3,32 0,65 52 -2.09 0,04* 
Experimental  27 3,65 0,50 
         * p < 0.05 
 
It is clear from Table 3.3. that the CRS post test mean score for experimental group is 3.65 while the same mean 
score is 3.32 for the control group. It was found out that there was statistically significant difference in the post test 
scores for the variable of critical reading between experimental and control groups (p=0.04; p<0.05). When the mean 
and standard deviation values are taken into consideration, it is clear that the difference is in favour of the 
experimental group. 
 
4. RESULT AND RECOMMENDATIONS 
The results obtained from the research findings can be stated as follows: It was found out that there were 
significant differences in terms of the variables academic achievement, critical thinking and critical reading between 
the experimental group where critical reading processes were applied and the control group where regular processes 
indicated in the curriculum were applied. It was found out that all the differences between the groups are in favour of 
the experimental group. It can be stated that the findings acquired are supported by similar research findings: In the 
experimental study carried out by Bağdat (2009), it was found out that critical thinking skills such as dealing 
with texts from different perspectives, commenting, accepting or rejecting the idea proposed, analysing, 
performing synthesis and evaluation using the data formerly obtained were improved in classes where 
students are equipped with critical thinking skills. In Çam (2006)’s study where he analysed the relationship 
between the visual reading levels and their skill of comprehension, critical reading skill and Turkish lesson 
academic achievement levels of elementary school fifth grade students, it was found out that there was 
significant relationship between reading and comprehension skill, between critical reading skill and 
academic achievement level in Turkish lesson. In David’s study which he conducted in 2009 about teaching 
of critical reading and improving this skill, he had experimental and control groups with the same academic 
profiles. In the study, it was found out that the group where critical reading activities were conducted had a 
better performance in terms of reading skills (Cited in. Özensoy, 2011:83). In another study, it was found 
out that teaching of liberal arts with critical thinking skills improved students’ academic achievement levels, 
critical thinking skills and attitudes towards the lesson better than traditional methods (Güzel, 2005). In 
another study named “Critical Reading Lessons and Motivation in English Language Teaching Prep Class 
Students” it was found out that critical reading activities during the lesson improved communication among 
students and motivation towards reading lessons (İçmez, 2009). In the study conducted by Koray and her 
colleagues (2007) creative and critical thinking based science lab activities improved scientific process 
skills and academic achievement levels of prospective elementary school teachers. Özensoy (2011) 
investigated the effect of liberal arts lessons arranged with critical reading on students’ critical thinking 
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skills. In the study, it was found out that the activity in the experimental group increased the critical thinking 
skill scores of the students in a statistically significant way. 
 
In the current study, the following recommendations can be made in the light of the findings and the 
results obtained: Teachers’ following the critical reading approach in other lessons such as Science and 
Techology, Liberal Arts, Turkish, Mathematics, Art, Music, etc. can increase students’ academic 
achievement levels as well as it can contribute significantly in acquirig and improving sophisticated thinking 
and reading skills. The new curriculum of Ministry of Education includes critical thinking and critical reading 
skills with constructive approach. The approach depending on learning with critical reading should be more 
frequently emphasized in the curriculum in all levels of education beginning from the first grades of 
elementary school. Thus, teachers can realise the fact that it is not sufficient for their students to do only 
reading activities, and that comphrehension, research and questioning are significant. 
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Example of Activity on Review of Scientific Texts applying Critical Reading  
First, students were assigned simple research topics so that they can have foreknowledge about the texts to be read.  
1. LESSON 1: The title of the text to be read was analysed with the students. During this analysis, students made 
some deductions, evaluated these deductions and related them with their own Daily life. In order to grant them 
with foreknowledge and help them to relate them with daily life, the students were given correct and incorrect 
images, patterns and musical items and they were asked to question them and relate them with the text.  
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2. LESSON 2: The students came up with the subject of the text deducing from the clues provided and the title. 
Texts which they had formerly read about the subject determined were discussed in class. They guessed when, 
why, by whom the text could have been written and they questioned their own aims.   
3. LESSON 3: The text was distributed to the students as a whole and was read once by the students. They shared 
what they understood with their classmates. The text was divided into parts in sentences taking subject unity into 
consideration. The sentences or parts determined were analysed in order (what are the keywords? What are the 
most important statements or words?). While the sentences were being analysed, the thinking processes were also 
included in the study (Why these words? Could there be more suitable statements? Could it be more 
explanatory?). The students wrote down the information they considered important in the text. They accessed the 
meanings of some unknown words using the class library. They questioned the relationship between the parts of 
the text.  
4. LESSON 4: The students summarised the text with the main components. They determined the linguistic 
structure, narration properties and type of the text. They were helped in recognizing the relationship between the 
images, musical items, patterns they were provided and the text. They related some components with their own 
lives and acquired foreknowledge. The relationship between the personal values, attitude and the context of the 
text was questioned. 
5. LESSON 5: The students put forward the subject, ideas and main idea and questioned them. They questioned the 
reality of the ideas in the text. They questioned the reliability of the data sources the author used in the text and 
checked the conclusions the author reached by the author. Besides, they made deductions about the author.  
6. LESSON 6: The students were provided with the information about in which journal and when the text was 
published, and they were asked to question the validity of the text today. They were asked to re-write the text and 
create alternative endings. They made alternative comments by comparing different texts on similar subjects. A 
creative thinking process about the topic of the text was initiated and it was discussed in class.  
 
 
 
 
